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© Chemical analysis element cartridge. 



® A chemical analysis element cartridge includes a 
box-like cartridge body in which a plurality of chemi- 
cal analysis elements are stacked and are taken out 
through an element take-out port formed at one end 
of the cartridge body. A pressing member is slidably 
received in the cartridge body and is brought into 
«— contact with the stack of the elements on the side 
^ remote from the element take-out port to push the 
^ stack of the elements toward the element take-out 
CO port. The cartridge body is provided at least in one 
CO side wall thereof with a slit which extends in the 
^ direction of stack of the elements and the pressing 
lO member is provided with an external force receiving 
CO portion which is laterally interlocked with an urging 
O member disposed outside the cartridge body 
^ through the slit and receives a force for urging the 
ill pressing member toward the element take-out port 
from the urging member. The pressing member is 
interlocked with an engagement member so that the 



pressing member and the engagement member are 
moved toward the element take-out port together 
with each other when the force from the urging 
member is acting on the pressing member and the 
engagement member permits the pressing member 
to be displaced away from the element take-out port 
relative to the engagement member when the force 
from the urging member is released. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to a chemical analysis 
elennent cartridge for storing a plurality of chennical 
analysis elements, such as those for quantitatively 
analyzing the content of a specific chemical, bio- 
chemical or immunochemical component contained 
in a sample liquid such as blood or urine and for 
measuring the concentration (activity) of particular 
ionic substances in a sample liquid such as blood 
or urine, and taking out the same one by one. 

Description of the Prior Art 

There has been put into practice various "dry- 
to-the-touch" chemical analysis elements. 

For example, there has been proposed, for 
instance, in United States Patent Nos. 3.992.158; 
4.292.272 and 5.019.347 and European Patent O 
162 302B. and put into practice a "dry-to-the- 
touch" chemical analysis film with which the con- 
tent of a specific chemical, biochemical or im- 
munochemical component contained in a sample 
liquid (hereinafter referred to as an analyte). the 
activity thereof or the content of a solid component 
can be quantitatively analyzed by only spotting a 
droplet of the sample liquid on the film. As such a 
dry chemical analysis film, there has been known 
an integrated multi-layered chemical analysis film 
(sometimes referred to as "multi-layered chemical 
analysis element") comprising a support sheet of 
organic polymer and at least one reagent layer 
which contains a reagent and is formed on the 
support sheet. A spreading layer is preferably pro- 
vided over the reagent layer. Further a dry chemi- 
cal analysis element which is formed of filter paper 
and has one or more layers has been proposed, for 
instance, in United States Patent No. 4,477,575, 
and partly put into practice. 

When quantitatively analyzing the chemical, 
biochemical or immunochemical components or 
the like contained in a sample liquid using such a 
dry chemical analysis film, a droplet of the sample 
liquid is spotted on the film (on the spreading layer 
when the film is provided with a spreading layer 
and directly on the reagent layer when the film is 
not provided with a spreading layer) and is held at 
a constant temperature for a predetermined time 
(incubation) in an incubator so that coloring reac- 
tion occurs, and the optical density of the color 
formed by the coloring reaction is optically mea- 
sured. That is. measuring light containing a 
wavelength which is pre-selecled according lo Ihe 
combination of the component to be analyzed and 
the reagent contained in the reagent layer of (he 
film is projected onto the film and the optical den- 



sity of the film is measured. Then the concentration 
or the activity of the component to be analyzed is 
determined on the basis of the optical density 
using a calibration curve which represents the rela- 

5 tion between the concentration of the chemical, 
biochemical or immunochemical component and 
the optical density. 

The integrated multi-layered chemical analysis 
film is generally in the form of a film chip of a 

10 predetermined shape such as square or rectangle. 
The film chip is sometimes provided with a frame 
of organic polymer for facilitating automated han- 
dling of the chemical analysis film and for flattening 
the film chip which is apt to be warped (curled or 

75 curved) into a roof tile-like shape in a dry state and 
is used in the form of a chemical analysis slide. In 
a biochemical analysis apparatus we have pro- 
posed previously, the film chip is used as it is 
without frame (will be referred to as "frameless 

20 chemical analysis film", hereinbelow). A plurality of 
the frameless chemical analysis films are loaded in 
a cartridge and the cartridge is loaded in a chemi- 
cal analysis film supplier for a biochemical analysis 
apparatus. The frameless chemical analysis films 

25 are taken out from the cartridge in the supplier one 
by one. 

Use of the frameless chemical analysis film is 
advantageous over use of the chemical analysis 
slides in the following point. That is, the chemical 

30 analysis slide is larger than the frameless chemical 
analysis film by the size of the frame and accord- 
ingly parts of the biochemical analysis apparatus 
must be larger, which obstructs reduction in size of 
the biochemical analysis apparatus and at the 

35 same time results in reduction of the overall 
throughput capacity of the biochemical analysis 
apparatus. Thus the use of the chemical analysis 
slides adds to the cost of measurement. 

Further there has been proposed, for instance. 

40 in United States Patent Nos. 4,053,381 and 
4.437.970 and put into practice a "dry-to-the- 
touch" electrolyte analysis slide for quantitatively 
analyzing the activity of particular ionic substances 
contained in a sample liquid such as blood or urine 

45 in a potentiometric way. The electrolyte analysis 
slide is a kind of electrochemical sensors and 
comprises an ion selective electrode pair. 

In this specification, the term "chemical analy- 
sis element" should be broadly interpreted to in- 

50 elude the chemical analysis slide, the frameless 
multi-layered chemical analysis film, the single- 
layered or multi-layered chemical analysis element 
formed of filter paper (with or without frame), and 
the electrolyte analysis slide described above. 

bb For instance, in Japanese Patent Publicalion 

57(1982)-53271 and United Stales Patent No. 
4,151,931. there is disclosed a chemical analysis 
element cartridge in which a plurality of chemical 



2 



3 



EP0 654 668 A1 



4 



analysis elements are stacked and fronn which the 
chemical analysis elements are taken out one by 
one. In the cartridge, a plurality of chemical analy- 
sis elements are slacked in a cartridge which is 
provided with an element take-out port in a side 5 
surface of the upper portion of the cartridge, and 
the uppermost element is pushed out and fed to an 
analysis apparatus through the element take-out 
port by a pusher blade which is moved in a hori- 
zontal direction. The stack of the elements are io 
supported on a support member which is disposed 
in the cartridge and is permitted to move only 
upward by a ratchet mechanism, and the support 
member is lifted upward by a plunger inserted into 
the cartridge from below so that the stack of the 75 
elements is moved upward by a distance equal to 
the thickness of one element and the second up- 
permost element is brought to the element take-out 
port each time the uppermost element is pushed 

out. 20 

However this cartridge is disadvantageous in 
the following points. That is, since the plunger is 
inserted into the cartridge through an opening 
formed in the bottom of the cartridge to push 
upward the support member, thereby urging the 25 
stack of the elements toward the take-out port, the 
stroke of the plunger is long and a long time is 
required for operation of the plunger. Accordingly 
when a plurality of elements are taken out from a 
plurality of cartridges for different analytes, take-out 30 
efficiency is low, which makes difficult mass-han- 
dling by shortening of the handling time. 

Further in order to insert and retract the plung- 
er into and from the cartridge in the vertical direc- 
tion, a height equal to the sum of the height of the 35 
cartridge, the length of the plunger and the stroke 
of the plunger is required, which adds to the size of 
the apparatus. 

Further in the cartridge described above, the 
support member is prevented from moving in the 40 
reverse direction by the ratchet mechanism. This 
involves the following problem in the case where 
the frameless chemical analysis films are stored in 
the cartridge. That is, the frameless chemical ana- 
lysis films, which are curted in the dry state as 45 
described above, are compressed between the 
support member and the end wall of the cartridge 
adjacent to the element take-out port and flattened 
when urged toward the element take-out port, 
whereby restoring resilient force is produced and so 
as a result, a larger pressing force acts on the 
frameless chemical analysis films. 

In the case of tlie frameless chemical analysis 
films, it is difficult to push out each film from the 
cartridge by use of a pusher blade such as de- 56 
scribed above since the films are curled and the 
slate of curl differs from film to film. For example, 
the films can be taken out by attracting them under 



a suction force by a suction pad. However since 
the attracting force under a suction force is limited, 
it Is difficult to surely take out the films when the 
films are pressed toward the element take-out port 
under a large pressing force. 

Further in the stack of the frameless chemical 
analysis films, the spreading layer of each film is in 
a direct contact with the adjacent film and accord- 
ingly when the film is pulled out while the films are 
pressed under a large pressing force, the spread- 
ing layer can be rubbed and damaged to such an 
extent that a desired spreading performance cannot 
be obtained. 

SUMMARY OF THE INVENTION 

In view of the foregoing observations and de- 
scription, the primary object of the present inven- 
tion is to provide a chemical analysis element 
cartridge which makes it feasible to take out the 
chemical analysis elements stored in the cartridge 
with a high efficiency. 

Another object of the present invention is to 
provide a chemical analysis element cartridge in 
which the chemical analysis elements stored in the 
cartridge can be taken out by a small force. 

In accordance with one aspect of the present 
invention, there is provided a dry chemical analysis 
element cartridge comprising a box-like cartridge 
body in which a plurality of chemical analysis ele- 
ments are stacked and are taken out through an 
element take-out port formed at one end of the 
cartridge body, and a pressing member which is 
slidably received in the cartridge body and is 
adapted to be brought into contact with the stack of 
the elements on the side remote from the element 
take-out port to push the stack of the elements 
toward the element take-out port, wherein the car- 
tridge body is provided at least in one side wall 
thereof with a slit which extends in the direction of 
stack of the elements and the pressing member is 
provided with an external force receiving portion 
which is laterally interlocked with an urging means 
disposed outside the cartridge body through the slit 
and receives a force for urging the pressing mem- 
ber toward the element take-out port from the urg- 
ing means. 

It is preferred that the external force receiving 
portion be in the form of a rod an end of which 
extends in the transverse direction of the cartridge 
body and projects outside the cartridge body 
through said slit. Further the pressing member may 
be provided with a mechanism which permits the 
pressing member to move toward the element 
lake-out port but does not pennil ihe pressing 
member to move away fiom the element lake-out 
port. 
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In the cartridge, the external force receiving 
portion of the pressing member is projected out- 
side the cartridge body through the slit and inter- 
locked with the urging means outside the cartridge 
body or the urging means is inserted into the 
cartridge body through the slit and is interlocked 
with the external force receiving portion inside the 
cartridge body. That is, the stack of the chemical 
analysis elennents are urged toward the element 
take-out port by the urging means which is laterally 
interlocked with the pressing member or the exter- 
nal force receiving portion of the pressing member. 
Accordingly, insertion of a plunger having a length 
equal to the distance by which the stack of the 
elements is to be fed becomes unnecessary and 
feed of the chemical analysis elements can be 
effected with a high efficiency, whereby the chemi- 
cal analysis elements can be taken out from a 
plurality of cartridges in a short time. Further the 
urging means can be simple in structure and small 
in height, whereby the overall size of the biochemi- 
cal analysis apparatus can be reduced. 

When the pressing member is provided with a 
mechanism which permits the pressing member to 
move toward the element take-out port but does 
not permit the pressing member to move away 
from the element take-out port, the stack of the 
elements can be held there even if the urging force 
from the urging means is released. Accordingly, it 
is not necessary to normally urge the pressing 
member by the urging means and the urging 
means can be simple in structure. 

In accordance with another aspect of the 
present invention, there is provided a dry chemical 
analysis element cartridge comprising a box-like 
cartridge body in which a plurality of chemical 
analysis elements are stacked and are taken out 
through an element take-out port formed at one 
end of the cartridge body, a pressing member 
which is slidably received in the cartridge body and 
is adapted to be brought into contact with the stack 
of the elements on the side remote from the ele- 
ment take-out port to push the stack of the ele- 
ments toward the element take-out port under a 
force applied thereto from an urging means dis- 
posed outside the cartridge body, and an engage- 
ment member which is provided in the cartridge 
body to be movable toward the element take-out 
port and not to be movable away from the element 
take-out port, wherein the pressing member and 
the engagement member are interlocked with each 
other so that the pressing member and the en- 
gagement nnember are moved toward the element 
take-out port together with each other when the 
force from the urging means is acting on the press- 
ing member and the engagement member permits 
the pressing member to be displaced away from 
the element take-out port relative to the engage- 



ment member when the force from the urging 
means is released so that the pressing force ap- 
plied to the stack of the elements from the press- 
ing member is reduced. 

5 For example, the pressing member and the 

engagement member are separately formed and 
are interlocked with each other to be slidable rela- 
tive to each other and the pressing member is slid 
away from the element take-out port relative to the 

10 engagement member when the force from the urg- 
ing means Is released. Otherwise the engagement 
member may be formed of a spring member and 
fixedly connected to the pressing member and the 
pressing member may be displaced away from the 

75 element take-out port by deformation of the en- 
gagement member when the force from the urging 
means is released. 

In the cartridge, since the pressing member is 
moved toward the element take-out port together 

20 with the engagement member when the external 
force from the urging means is acting on the press- 
ing member and the pressing member is moved 
away from the element take-out port while the 
engagement member is held there when the exter- 

25 nal force from the urging means is released, the 
pressing force acting on the stack of the elements 
is reduced or nullified when the external force 
applied to the pressing member is released, where- 
by the chemical analysis elements stored in the 

30 cartridge can be taken out by a small force. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic perspective view of a 
35 biochemical analysis apparatus provided with a 
cartridge In accordance with an embodiment of 
the present invention. 

Figures 2A to 2C are perspective views showing 
the frameless chemical analysis film in different 

40 states. 

Figure 3 is a perspective view of the cartridge. 
Figure 4 is a cross-sectional view of the car- 
tridge with the pressing member removed, 
Figure 5 is an exploded perspective view of the 

45 cartridge. 

Figures 6A and 6B are cross-sectional views for 
illustrating the operation of the engagement 
member and the pressing member. 
Figure 7 is a schematic perspective view of the 

50 urging means. 

Figure 8 is a schematic front view of the urging 
means. 

Figures 9A to 9D are schematic views for illus- 
trating the procedure of taking out the film from 
65 the cartridge. 

Figure 10 is a fragmentary front view partly In 
cross-section showing a modification of the car- 
tridge, 
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Figure 1 1 is a front view of a modification of the 
feed mechanism. 

Figure 12 Is a front view showing a cartridge in 
accordance with another embodiment of the 
present invention together with a film take-out 
mechanism, and 

Figures 13A and 13B are schematic side views 
for illustrating the procedure of loading the car- 
tridge in the film supplier. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

In Figure 1, a biochemical analysis apparatus 

10 provided with a cartridge in accordance with an 
embodiment of the present invention comprises a 
film supplier 11 in which a plurality of virgin dry 
frameless chemical analysis films 1 (which are rec- 
tangular or square in shape) are stored, an incuba- 
tor 12 which is disposed beside the film supplier 

11 and incubates the frameless chemical analysis 
films 1 spotted with sample liquids for a predeter- 
mined time at a constant temperature, a film trans- 
fer means 13 which transfers the frameless chemi- 
cal analysis films 1 from the film supplier 1 1 to the 
incubator 12. a sample liquid supplier 14 in which a 
plurality of sample liquids such as whole blood, 
serum, urine or the like are stored, a spotting 
mechanism 15 which spots one of the sample 
liquids in the sample liquid supplier 14 on the 
frameless chemical analysis film 1 on the way to 
the incubator 12, and a light measuring system 16 
disposed below the incubator 12. 

As shown in Figure 2A, the frameless chemical 
analysis film 1 comprises a light-transmissive sup- 
port sheet or support sheet 2 formed of plastic film 
such as polyethylene terephthalate, polystyrene or 
the like, a reagent layer 3 and a spreading layer 4. 
That is, the frameless chemical analysis film 1 is 
formed by coating or bonding the reagent layer 3 
on the support sheet 2 and laminating the spread- 
ing layer 4 on the reagent layer 3. It should be 
noted that the film is not provided with any frame. 

The reagent layer 3 comprises at least one 
layer composed of a porous layer or a hydrophilic 
polymer binder such as gelatin containing therein a 
detecting reagent component which selectively 
reacts with an analyte and a reagent component 
(chemical analysis reagent or immunoassay 
reagent) which is necessary for coloring reaction. 

The spreading layer 4 is formed of a material 
resistant to rubbing such as woven or knitted fabric 
(or cloth) of synthetic fiber such as polyester or of 
blend of natural fiber and synthetic fiber, or paper 
and functions as a proleclive layer. Furllier Ihe 
spreading layer 4 causes sample liquid applied 
thereto to uniformly spread over the reagent layei 
3. 



Under the normal humidity conditions the 
frameless chemical analysis film 1 is substantially 
flat as shown in Figure 2A. The film 1 is stored in a 
dry environment (e.g., in an environment where the 

6 humidity is not higher than 20%) in order to sup- 
press chemical reaction or immunoreaction, and in 
a dry state, the film 1 is warped (curled or curved) 
toward the spreading layer 4 as shown in Figure 
28 or 2C. In the state shown in Figure 28, the film 

10 chip 1 is curled in one direction and In the state 
shown in Figure 20. the film chip 1 is curled In a 
plurality of directions. 

The chemical analysis films 1 are stacked in 
cartridges 20 shown in Figures 3 to 6 (6A and 68) 

75 for the respective items of measurement (analytes 
to be analyzed) with the supports sheets 2 facing 
downward. 

As shown in Figures 3 to 6 (6A and 6B), the 
cartridge 20 comprises a box-like cartridge body 

20 21. The cartridge body 21 is rectangular in cross- 
section and is divided into left and right halves 
along a vertical plane at the center thereof. The 
cartridge body 21 is provided with a film take-out 
port 22 in one side near the bottom thereof. The 

25 film take-out port 22 comprises a first opening 22a 
which opens in one side of the cartridge body 21 
and permits a film 1 to pass therethrough and a 
second opening 22b which opens in the bottom of 
the cartridge body 21 and gives access to the 

30 lowermost film of the stack of the films 1 to a 
suction pad 70 which attracts the lowermost film 1 
and holds it under a suction force as will be de- 
scribed in detail later. 

A pair of outer ribs 21a are formed on each of 

35 the left and right side walls of the cartridge body 
21 to extend in the longitudinal direction of the 
cartridge body 21. The space between the outer 
ribs 21a on the left side wall differs from that on 
the right side wall to prevent insertion of the car- 

40 tridge 20 into the film supplier 11 in a wrong 
position. The outer ribs 21a project in the trans- 
verse direction of the cartridge body 21 beyond the 
ends of an external force receiving portion 32 of a 
film feed mechanism 30 (to be described later) 

45 which project from the cartridge body 21 in the 
transverse direction thereof between the outer ribs 
21a and protect the ends of the external force 
receiving portion 32. Further the outer ribs 21a 
reinforce the cartridge body 21 . 

50 In each of the left and right side walls, a 

longitudinal slit 21b is formed to extend in the 
longitudinal direction of the cartridge body 21 be- 
tween the outer ribs 21a, and a pair of inner ribs 
2 Id are formed on the inner surface of each of the 

66 lefl and right side walls to extend in the longitudinal 
direction of the cartridge body 21 on opposite 
sides of the longitudinal slit 21b. Ratchet teeth 21c 
are formed on the inner surface of each of the left 
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and right side walls to extend along the inner ribs 
2 Id on opposite sides of the inner ribs 2 id. 

The thickness of the chemical analysis films 1 
can differ depending on the analyles to be ana- 
lyzed and the size of the first opening 22a is set 
depending on the thickness of the films 1 to be 
loaded in the cartridge 20 so that the films 1 can 
be taken out surely one by one through the first 
opening 22a. In order to check the compatibility of 
each cartridge body 21 with the films 1 to be 
loaded therein, distinguishing holes 28 are selec- 
tively formed in the left and right side walls. That 
is, a pair of holes 28a are formed in the left side 
wall arranged in a vertical direction and no or one 
or two holes are formed in the right side wall. 
When one hole is formed in the right side wall, the 
single hole is formed to be aligned with the upper 
or lower hole in the left side wall. When two holes 
are formed in the right side wall, the two holes are 
formed to be aligned respectively with the upper 
and lower holes in the left side wall. Detecting light 
is projected into the holes 28a in the left side wall 
toward the right side wall and light passing through 
the holes 28a is received on the right side of the 
cartridge body 21 by upper and lower photodetec- 
tors (not shown). Thus by combinations of the 
holes 28a formed in the left and right side walls, 
four thicknesses of the films 1 to be loaded in the 
cartridge body 21 can be represented, i.e., one for 
the case where two holes are formed in the right 
side wall and the detecting light is received by both 
the upper and lower photodetectors, another for the 
case where one hole is formed in the right side 
wall in alignment with the upper hole in the left side 
wall and the detecting light is received by only the 
upper photodetector. another for the case where 
one hole is formed in the right side wall in align- 
ment with the lower hole in the left side wall and 
the detecting light is received by only the lower 
photodetector and the other for the case where no 
hole is formed in the right side wall and the detect- 
ing light is received by none of the upper and 
lower photodetectors. 

A feed mechanism 30 for feeding the stack of 
the films 1 toward the film take-out port 22 is 
provided in the cartridge body 21. Since the films 1 
are taken out through the film take-out port 22 
disposed on the lower end of the cartridge body 21 
in this embodiment, the force required to take out 
the film 1 increases as the urging force is larger, 
which can result in difficulties in taking out the film 
1. In order to overcome this problem, the feed 
mechanism 30 is provided with a pressing force 
reducing structure for reducing the filin pressing 
force after the stack of the films 1 is pushed toward 
the film take-out |X»rl 22 in response to one film 
being taken out from the cartridge. In the structure, 
a restoring resilient force which is produced when 



the films 1, which are warped or curled into a roof 
tile-like shape as shown in Figures 2B and 2C, are 
pressed flat is used to reduce the film pressing 
force as will become apparent later. 

5 That is, the feed mechanism 30 comprises a 

pressing member 31, said external force receiving 
portion 32 and an engagement member 33. The 
pressing member 31 is brought into contact with 
the uppermost one of the films 1 in the stack and 

70 is shaped to contact with the the uppermost film at 
edge portions of the film 1, or at corner portions of 
the same or over entire area of the same. A rod 
31a vertically projects upward from the center of 
the pressing member 31 and the external force 

15 receiving portion 32 is formed integrally with the 
rod 31a to horizontally extend like a bar from the 
upper end of the rod 31a in T-shape. Though the 
engagement member 33 is basically moved integ- 
rally with the pressing member 31 . the engagement 

20 member 33 is incorporated in the feed mechanism 

30 to be slidable relative to the pressing member 

31 by a limited distance along the rod 31a. Op- 
posite end portions of the external force receiving 
portion 32 projects outside the cartridge body 21 

25 through the longitudinal slits 21b short of the top of 
the outer ribs 21 a. An urging means 50 urges 
downward the end portions of the external force 
receiving portion 32 as will be described later. 

The engagement member 33 comprises a boss 

30 portion 33b which is formed at the center of a 
plate-like body portion and is slidably fitted on the 
rod 31a and a pair of resilient claw portions 33a 
which extend outwardly upward from opposite ends 
of the plate-like body portion and engage with the 

35 ratchet teeth 21c on the inner side of the cartridge 
body 21 from below. The ratchet teeth 21c are 
shaped to engage with the claw portion 33a so as 
to permit the claw portion 33a to move downward 
relative to the teeth 21c but not to permit the claw 

40 portion 33a to move upward relative to the teeth 
21c. 

Operation of the feed mechanism 30 will be 
described with reference to Figures 6A and 6B, 
hereinbelow. Figure 6 A shows a state where an 

45 actuator member 51 (to be described later) acts on 
the end portions of the external force receiving 
portion 32 to push downward the pressing member 
31, thereby pushing the stack of the films 1 toward 
the film take-out port 22. As can be understood 

50 from Figure 6A, when the actuator member 51 
pushes downward the external force receiving por- 
tion 32, the pressing member 31 moves downward 
to push the stack of the films 1 toward the film 
take-out port 22 and presses the stack against the 

65 bottom wall of the cartridge body 21, whereby the 
films 1 are flattened and tlie stack of the films 1 Is 
compressed. When the pressing member 31 
moves downward, the engagement member 33 is 
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left there until the upper end of the boss portion 
33b is brought into abutment against the external 
force receiving portion 32 due to resistance by 
engagement of the claw portions 33a and the ratch- 
et teeth 21c and thereafter is moved downward 
together with the pressing member 31 to be 
brought into engagement with the ratchet teeth 21c 
at lower portion thereof. In this state, the engage- 
ment member 33 is in contact with the external 
force receiving portion 32 and away from the 
pressing member 31 as shown in Figure 6A, and 
the film pressing force is enlarged by restoring 
resilient force of the films 1 produced by flattening 
the curled films 1. 

When the external force receiving portion 32 is 
released from the actuator member 51 , the restor- 
ing resilient force of the films 1 pushes upward the 
pressing member 31 and the pressing member 31 
is moved upward together with the external force 
receiving portion 32 until the pressing member 31 
is brought into abutment against the bottom of the 
boss portion 33b of the engagement member 33 
which is held stationary by the engagement of the 
ratchet teeth 21c and the claw portions 33a as 
shown in Figure 6B. whereby the pressing force 
acting on the films 1 is reduced and the film 1 can 
be easily taken out through the .film take-out port 
22. 

A plurality of the cartridges 20 are respectively 
loaded in a plurality of cartridge holding portions 
(not shown) formed in a support member (not 
shown) in the film supplier 11. The support mem- 
ber is rotated by a supplier motor (not shown) to 
bring a desired cartridge 20 to a film takeout posi- 
tion where the film transfer means 13 takes out the 
film 1 in the cartridge 20. After the film 1 is taken 
out from the cartridge 20, the cartridge 20 is 
moved to a feed position where an urging means 
50 (Figure 7) causes the feed mechanism 30 to 
feed downward the stack of the films 1 as will be 
described later. 

The film supplier 11 is provided with a cover 
25 which tightly encloses the inner space of the 
film supplier 11. The cover 25 is provided with a 
pair of openings 25a provided with lids and the 
cartridges 20 are taken out and inserted into the 
cartridge holding portions through the openings 
25a. An dehumidifying agent holding portion (not 
shown) is formed in the support member at the 
center thereof and dehumidifying agent (desiccant) 
is loaded in the dehumidifying agent holding por- 
tion through an opening 25b formed in the cover 
25- The opening 25b is provided with a lid. Thus 
the inner space of the film supplier 1 1 is kept 
wilhin a predetermined humidily range set accord- 
ing to [he properties ol the films 1 . 

A shutter (not shown) is provided in the lower 
surface of the film supplier 11 in the film takeout 



position. The shutter is opened when the film chip 
1 is taken out from the cartridge 20 and a suction 
pad 70 of the film transfer means 13 takes out the 
lowermost film 1 in the cartridge 20 through the 

5 shutter. 

An example of the urging means 50 for driving 
the external force receiving portion 32 of the car- 
tridge 20 win be described with reference to Fig- 
ures 7 and 8, hereinbelow. In Figure 7, reference 

10 numeral 23 denotes a cartridge holding portion 
formed in the support member in the film supplier 
11. 

The urging means 50 has said actuator mem- 
ber 51 having a pair of engaging end portions 51a 

75 which are adapted to be engaged with the external 
force receiving portion 32 of the cartridge 20, The 
actuator member 51 is provided with a sliding tube 
52 at a base end portion 51b thereof. The sliding 
tube 52 is slidably fitted on a guide rod 53 stood 

20 on a base 54, whereby the actuator member 51 is 
supported to be movable up and down along the 
guide rod 53. The base end portion 51b of the 
actuator member 51 Is supported on a support arm 
55 which is fixed to a belt 57 by way of a fixing 

25 means 56 at one end. The belt 57 is passed 
around upper and lower pulleys 58 and 59. The 
lower pulley 59 is driven by a driving motor 60 to 
move up and down the support arm 55. The ac- 
tuator member 51 is normally urged downward by 

30 a spring 61 provided between a projection 54b of 
the base 54 and the actuator member 51. The 
actuator member 51 is held by the support arm 55 
against the urging force of the spring 61. 

When the support arm 55 is moved downward 

35 by the driving motor 60 as shown by the chained 
line In Figure 8, the actuator member 51 is moved 
downward along the guide rod 53 under the force 
of the spring 61 and the engaging end portions 51a 
of the actuator member 51 are brought into en- 

40 gagement with the end portions of the external 
force receiving portion 32. whereby the pressing 
member 31 presses downward the stack of the 
films 1 under the force of the spring 61 and feeds 
It toward the film take-out port 22 as shown in 

45 Figure 6A. After a predetermined pressing, the 
actuator member 51 is lifted to the position shown 
by the solid line in Figure 8 by the driving motor 60 
and the external force receiving portion 32 is re- 
leased from the urging force of the actuator mem- 

50 ber 51, whereby the pressing force acting on the 
films 1 is reduced as shown in Figure 6B. There- 
after another cartridge 20 is brought to the urging 
means 50 and the similar operation is repeated for 
the cartridge 20. 

66 The cartridge 20 whose slack of the films 1 has 

been fed in Uie manner described above stands by 
for next lake-out of the film 1 and when a film 1 is 
to be taken out therefrom, the cartridge 20 is 
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moved to the film take-out position. In the film take- 
out position, the suction pad 70 takes out the film 1 
through the film take-out port 22 in the following 

manner. 

As shown in Figure 9A, the films 1 are stacked 
in the cartridge 20 with each of the film chips 1 
curled toward the spreading layer 4 to be convex 
downward and the stack is in the state where the 
pressing force acting on the films 1 is reduced as 
shown in Figure 6B. The suction pad 70 for taking 
out the film 1 is moved upward and inserted 
through the second opening 22b of the cartridge 
body 21 to be brought into abutment against the 
lowermost film 1 and further moved upward into 
closer contact with the lowermost film 1 as shown 
in Figure 9B. In this position, the suction pad 70 
holds the lowermost film 1 under a suction force 
supplied from a vacuum pump not shown. 

Thereafter the suction pad 70 is moved down- 
ward holding the film 1 until the parts of the film 1 
on opposite sides of the suction pad 70 is brought 
into abutment against the edges of the second 
opening 22b and the film 1 is reshaped into the 
predetermined warped-shape convex downward as 
shown in Figure 9C. 

After the reshaping, the suction pad 70 is slid 
toward the first opening 22a holding the reshaped 
film 1 to take out the same through the first open- 
ing 22a as shown in Figure 9D. After the film 1 is 
thus taken out. the cartridge 20 is moved to the 
feed position and the stack of the films 1 is fed 
toward the film take-out port 22 by the urging 
means 50. 

The incubator 12 comprises a disk-like body 
portion 40 which is supported to be rotated by a 
drive mechanism 41 disposed below the body por- 
tion 40 at the center thereof. A plurality of cells 42 
are provided in the body portion 40 at predeter- 
mined intervals in the circumferential direction 
thereof. The chemical analysis films 1 are incu- 
bated in the cells 42. 

The body portion 40 comprises a lower disk 45 
of metal having a flat upper surface and an upper 
disk (not shown) of metal provided on the lower 
disk 45. The peripheral edge portion of the upper 
disk is bulged upward to form an annular channel 
open downward. The lower edge of the outer pe- 
ripheral edge of the upper disk is spaced from the 
upper surface of the lower disk 45 to form a space 
which opens in the side surface of the incubator 12 
and gives access to the cells 42. A heater (not 
shown) is disposed in the body portion 40 and the 
chemical analysis films t in the cells 42 are heated 
to a predetermined temperature (e.g.. 37 'C) and 
held at the temperature. 

Though not shown, a plurality ol light measur- 
ing windows for pholometry are formed in the lower 
disk 45 to be opposed to the respective cells 42. 



and a film pressing member for fixing the chemical 
analysis film 1 in a predetermined position in the 
cell 42 is provided in each of the cells 42. A 
measuring system 16 has a light measuring head 

5 95 which is disposed below the body portion 40 in 
a light measuring position. 

The film transfer means 13 for transferring the 
film 1 from the film supplier 11 to the incubator 12 
comprises said suction pad 70 for taking out the 

70 film 1 from the cartridge 20, a horseshoe-like trans- 
fer member 73 which receives the film 1 held on 
the suction pad 70 from below the film 1 with the 
spreading layer 4 facing upward and inserts the 
film 1 into the cell 42 in the incubator 12, and a 

75 suction member 76 which moves in and out the 
cell 42 from below the cell 42 and receives the film 
1 held by the transfer member 73 inside the cell 
42. 

The suction pad 70 is moved up and down and 

20 back and forth by a drive mechanism (not shown) 
to take out the film 1 from the cartridge. 20 and 
transfer the film 1 to the position where the sample 
liquid is applied on the film 1 . The suction member 
76 is positioned below the cell 42 In the Incubator 

25 12 and is moved up and down by a drive mecha- 
nism (not shown) into and away from the cell 42 
through the light measuring window. 

A film discharge means 17 is disposed in the 
film discharge position of the incubator 12. The film 

30 discharge means 17 comprises a suction pad 81 
which attracts the film 1 in the cell 42 which has 
finished with measurement and lifts it, a horseshoe- 
like transfer member 82 which receives the film 1 
from the suction pad 81 and transfers it outside the 

35 incubator 12 and a discarding suction pad 83 which 
receives the film 1 from the transfer member 82 
and discards it into a discarding box 84. 

The sample liquid supplier 14 comprises a turn 
table 85 which is rotated by a drive mechanism 616. 

40 The turn table 85 holds a plurality of sample con- 
tainers 87 filled with sample liquids which are ar- 
ranged along the circumferential edge of the turn 
table 85 and is rotated to bring the sample contain- 
ers 87 to a sample liquid supplying position one by 

45 one. A plurality of nozzle tips 88 which are moun- 
ted on a spotting nozzle 91 to be described later 
are held on the turn table 85 inside the sample 
containers 87. 

The spotting means 15 for applying the sample 

50 liquid to the film 1 comprises a spotting nozzle 91 
which sucks and discharges the sample liquid, and 
a nozzle tip 88 like a pipette is demountably moun- 
ted on the nozzle 91. The nozzle 91 is moved up 
and down and rotated by a drive mechanism 92. 

55 That is, the nozzle 91 sucks Ihe sample liquid from 
the sample liquid supplier 14, is moved to the film 
1 held by the transfer member 73, and then applies 
the sample liquid to the film 1. The nozzle tip 88 is 
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changed every time the sample liquid is changed. 

The film 1 applied with the sample liquid is 
transferred to the incubator t2 and incubated there. 
After incubation for a predetermined time, the op- 
tical density of the reagent layer 3 is measured by 
the light measuring system 16 disposed below the 
incubator 12. The light measuring system 16 com- 
prises said light measuring head 95 for measuring 
the optical density of the color formed by the 
coloring reaction between the reagent layer 3 and 
the analyte in the sample liquid. The light measur- 
ing head 95 projects measuring light containing 
light of a predetermined wavelength onto the 
reagent layer 3 through the support sheet 2 and 
detects reflected light with a photodetector. Light 
from a light source (lamp) 96 enters the light mea- 
suring head 95 through an interference filter 97 and 
is caused to impinge upon the reagent layer 3 by 
the head 95. A plurality of kinds of the filters 97 are 
mounted on a rotary disk 98 which is driven by an 
electric motor 99 and one of the filters 97 is se- 
lected according to the analyte. 

A diffraction grating may be used instead of 
the interference filter 97 as a spectral means em- 
ployed in the optical system for projecting the 
measuring light. 

The reflected light from the reagent layer 3 
carries thereon optical information (more particu- 
larly the amount of light) on the amount of coloring 
substances formed by the coloring reaction be- 
tween the reagent layer 3 and the sample liquid. 
The reflected light is received by the photodetector 
and the optical information carried by the reflected 
light is converted to an electric signal by the 
photodetector. The electric signal is input into a 
determination section through an amplifier. The de- 
termination section determines the optical density 
of the coloring substances formed by the coloring 
reaction between the reagent layer 3 and the sam- 
ple liquid on the basis of the level of the electric 
signal and determines the concentration or the 
activity of a predetermined chemical, biochemical 
or immunochemical component (an analyte) in the 
sample liquid by colorimetry. 

The measurement by the biochemical analysis 
apparatus 10 is effected in the following manner. 
That is. a cartridge 20 (in the film supplier 11) 
storing therein chemical analysts films 1 corre- 
sponding to the analyte to be analyzed is moved to 
the film take-out position. In the cartridge 20, the 
pressing force acting on the films 1 has bee re- 
duced . In the film take-out position, a film i is 
taken out by the suction pad 70 of the transfer 
means 13. The cartridge 20 is subsequently moved 
lo the feed position and the slack of the films 1 are 
fed lowaid the film lake-out port 22 by the urging 
means 50. 
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The film 1 held by the suction pad 70 is 
transferred to the transfer member 73 with the 
reagent layer 3 facing upward and a sample liquid 
is applied lo the reagent layer 3. That is, a nozzle 
5 tip 88 is mounted on the spotting nozzle 91 of the 
spotting means 15 and the spotting nozzle 91 is 
moved above a desired sample container 87 in the 
sample liquid supplier 14. Then the nozzle 91 is 
moved downward to bring the nozzle tip 88 into the 
10 sample liquid and the nozzle 91 sucks a predeter- 
mined amount of the sample liquid into the nozzle 
tip 88. Thereafter the nozzle 91 is moved above 
the center of the film 1 on the transfer member 73 
and moved downward toward the film 1, where a 
75 predetermined amount of sample liquid is applied 
to the reagent layer 3 from the nozzle tip 88. The 
sample liquid spreads over the reagent layer 3 and 
mixes with the reagent therein. 

The film 1 applied with the sample liquid is 
20 inserted into one of the cells 42 of the incubator 12 
by the transfer member 73. 

Coloring reaction (coloring substance forming 
reaction) is caused when the film 1 with the sample 
liquid is heated to a predetermined temperature in 
25 the enclosed cell 42 in the incubator 12. and the 
optical density of the coloring substances is mea- 
sured by the light measuring head 95 after a pre- 
determined time or at predetermined intervals. 

Figure 10 shows a modification of the cartridge 
30 20. In the cartridge 29 of this modification, the 
cartridge body 21 is divided into left and right 
halves as in the preceding embodiment. In this 
embodiment, the upper end of the cartridge body 
21 is open and can be opened closed by a lid 
35 member 21 f hinged to the left half of the cartridge 
body 21. The other parts of the cartridge body 21 
are substantially the same as those of the cartridge 
body 21 in the preceding embodiment. 

In the feed mechanism 35 of this modification, 
40 opposite end portions 32a of the external force 
receiving portion 32 extending in the horizontal 
direction are bendable at hinge portions 32b. Each 
end portion 32a has a resiliency to return to the 
horizontal position and an engagement portion 32c 
45 is provided on the opposite side of the hinge 
portion 32b to hold the end portion 32a in the 
horizontal position. The arrangement of the press- 
ing member 31, the engagement member 33 and 
the like is substantially the same as that in the 
50 preceding embodiment. 

In this modification, with the lid 21 f of the 
cartridge body 21 opened, the chemical analysis 
films 1 are stacked in the cartridge body 21 
through the opening at the upper end of the car- 
56 tridge body 21 and then ihe feed mechanism 35 is 
inserted inlo Ihe cartridge body 21 through the 
opening with the end portions 32a of the external 
force receiving portion 32 bent upward. When the 
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external force receiving portion 32 reaches the 
upper end of the longitudinal slits 21b. the end 
portions 32a of the external force receiving portion 
32 returns toward the horizontal position under their 
own resiliency and project outward through the slits 
21 b. At the same time the claw portions 33a of the 
engagement member 33 are brought into engage- 
ment with the ratchet teeth 21c. When the end 
portions 32a of the external force receiving portion 
32 are subsequently pushed downward, the en- 
gagement portions 32c are engaged and the exter- 
nal force receiving portion 32 becomes straight to 
extend in the horizontal direction. In this state, the 
external force receiving portion 32 can be urged by 
the actuator member 51 of the urging means 50. In 
this modification, assembly of the cartridge 29 and 
loading of the films 1 are facilitated. 

Figure 11 shows a modification of the feed 
mechanism. Though the preceding embodiment is 
arranged to reduce the pressing force acting on the 
films 1 by moving the pressing member 31 relative 
to the engagement member 33. the pressing force 
is reduced by use of a spring member In this 
modification. 

That is. the feed mechanism 36 of this modi- 
fication, the pressing member 31 which is brought 
into contact with the upper surface, of the stack of 
the films 1 has a rod 31a extending upward and an 
external force receiving portion 32 is formed to 
horizontally extend from the top of the rod 31a. A 
pair of engagement members 37 formed of a 
spring member and having claw portions 37a to be 
engaged with the ratchet teeth 21c are disposed on 
opposite sides of the rod 31a. Each engagement 
member 37 has a corrugate base portion at which 
the engagement member 37 is fixed to the press- 
ing member 31 and an upper portion which ex- 
tends outwardly upward and forms the claw portion 
37a. An engagement plate 31c extends upward 
from each side of the pressing member 31 toward 
the claw portion 37a to prevent reverse movement 
oi the pressing member 31. 

In this modification, when the end portions of 
the external force receiving portion 32 are pushed 
downward, the pressing member 31 pushes down- 
ward the stack of the films 1 while the corrugate 
portions of the engagement members 37 are 
stretched and the engaging position between the 
ratchet teeth 21 c and the claw members 37c is 
shifted downward while the claw portions 37a are 
deformed to stand toward the vertical. When the 
urging force on the external force receiving portion 
32 is released, the pressing member 31 is moved 
upward by the restoring force of the films 1 with 
the claw members 37a kept engaged with the 
ratchet teeth 21c while the corrugate bases are 
contracted and the claw portions 37a are defonned 
to incline from the vertical, whereby the pressing 



force acting on the films 1 is reduced. The upward 
movement of the pressing member 3t is limited by 
abutment of the engagement plates 31 c against the 
claw portions 37c. 

5 Figures 12, 13A and 13B show a cartridge in 

accordance with another embodiment of the 
present invention and an urging means to be inter- 
locked with the cartridge. The cartridge 20 of this 
embodiment is loaded in the film supplier 11 so 

70 that the films 1 are taken out from above. Though 
the cartridge 20 of this embodiment somewhat 
differs from that of the preceding embodiment, the 
parts analogous to those of the preceding embodi- 
ments are given the same reference numerals. 

IS In the cartridge 20 of this embodiment, a pair 

of film take-out ports 22 (Figures 13A and 13B) are 
formed in an upper part of the front and rear walls 
of a rectangular cartridge body 21 in alignment with 
each other. Outer ribs 21a and the longitudinal slits 

20 21b are formed in the left and right side wall as in 
the preceding embodiment. A pressing member 31 
is disposed on the bottom of the cartridge body 21 
and the films 1 are stacked on the pressing mem- 
ber 31 . End portions of the external force receiving 

25 portion 32 projects outward through the longitudinal 
slits 21b. The cartridge 20 is inserted into a car- 
tridge holding portion 23 formed in the support 
member 26 in the film supplier 1 1 through opening 
25a in the cover 25. 

30 In this embodiment, the urging member 62 

comprises a support member 63 disposed on the 
cartridge holding portion 23 to be movable up and 
down. The support member 63 comprises a boss 
portion 63a and a pair of engagement portions 63b 

36 which extend in parallel to the left and right side 
wall of the cartridge 20 from opposite end portions 
of the boss portion 63a and and are brought into 
engagement with the end portions of the external 
force receiving portion 32. A spring 65 provided 

40 between the support member 26 in the film sup- 
plier 1 1 and the support member 63 of the urging 
means 62 urges upward the support member 63. 

A pusher blade 68 (Figure 12) of a film take-out 
mechanism is opposed to one of the film take-out 

45 ports 22 {inlet side film take-out port 22) respec- 
tively formed in the front and rear walls of the 
cartridge body 21 to be movable into and away 
from the film take-out port 22. That is. the pusher 
blade 68 is fixed to a belt 74 by a fastener 68a and 

50 the belt 74 is passed around the pulleys 73 and 
driven by the pulleys 73 to move the pusher blade 
68 into and away from the inlet side film take-out 
port 22. 

Though not shown, it is preferred that a guide 
65 member for guiding the blade 68 into the inlet side 
film take-out port 22 be provided inside the film 
take-out port 22 in order to surely insert the blade 
68 into the film take-out port 22. and a cover 
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member for preventing the film 1 from dropping off 
the cartridge body 21 be provided on the side of 
the other film take-out port 22. 

The cartridge 20 of this embodiment is inserted 
into the cartridge holding portion 23 in the film 5 
supplier 11 through the opening 25a in the cover 
25 of the film supplier 11 with the film take-out 
ports 22 up. When the cartridge 20 Is inserted Into 
the film holding portion 23, the external force re- 
ceiving portion 32 is brought into engagement with to 
the engagement portions 63b of the support mem- 
ber 63 and the cartridge 20 is further moved down- 
ward pushing downward the support member 63 
overcoming the force of the spring 65. 

When the cartridge 20 is completely inserted is 
into the cartridge holding portion 23, a stopper 26 
is moved above the cartridge 20 to prevent upward 
movement of the cartridge 20. In this state, the 
urging force of the spring 65 normally acts on the 
stack of the films 1 by way of the pressing member 20 
31 and the stack of the films 1 is urged toward the 
film take-out ports 22. In this state, the pusher 
blade 68 is inserted into the cartridge 20 through 
the inlet side film take-out port 22 and pushes the 
uppermost film in the stack outside the cartridge 20 25 
through the outlet side film take-out port 22. 

In this embodiment, the stack of the films 1 is 
normally urged by the spring 65 and the mecha- 
nism for reducing the pressing force acting on the 
stack employed In the preceding embodiment is 30 
not necessary. Accordingly the pressing member 
31 and the external force receiving portion 32 need 
not be provided with a mechanism for permitting 
the engagement member 33 to slide relative to the 
pressing member 31 and the external force receiv- 35 
ing portion 32. and the engagement member 33 
may be fixed to the pressing member 31 or may 
be formed integrally with the pressing member 31 . 

In the embodiments described above, the end 
portions of the external force receiving portion 32 40 
project outside the cartridge body 21 through the 
longitudinal slits 21 b and the urging means acts on 
the external force receiving portion 32 through the 
end portions. However the structure for interlocking 
the urging means with the external force receiving 45 
portion 32 may be variously modified. 

For example, Instead of so arranging the exter- 
nal force receiving portion that the end portions of 
the external force receiving portion projects outside 
the cartridge body 21, the urging means may be 50 
arranged so that the end portions of the urging 
means is inserted into the cartridge body 21 
through the longitudinal slits 2lb of the cartridge 
body 21 and Is directly engaged with the external 
force receiving portion inside Ifie cartridge body 65 
21. Fuither. the longitudinal slit 21b may be formed 
only in one side wall of the cartridge body 21 so 
that only one end portion of the external force 



receiving portion 32 projects outside the cartridge 
body 21 and the urging means acts on the external 
force receiving portion 32 through the single end 
portion or one end portion of the urging means Is 
inserted into the cartridge body 21 through the 
single longitudinal slit 21b. 

Though, in the embodiments described above, 
the frameless chemical analysis films are loaded in 
the cartridge as the chemical analysis elements, 
the chemical analysis slides, the single-layered or 
mufti-layered chemical analysis elements formed of 
filter paper, the electrolyte analysis slides and the 
like may be loaded in the cartridge of the present 
invention without being limited to the frameless 
chemical analysis films. The cartridge shown in 
Figures 12, 13A and 13B which Is not provided with 
the mechanism for reducing the pressing force 
acting is especially suitable for loading loading the 
slide type chemical analysis elements such as the 
chemical analysis slides and the electrolyte analy- 
sis slides which are flat. 

As can be understood from the description 
above, the stack of the chemical analysis elements 
are urged toward the element take-out port formed 
in one end of the cartridge body by the urging 
means which acts on the pressing member from 
the a side of the cartridge body through the lon- 
gitudinal slit. Accordingly, the distance by which 
the urging means is moved when feeding the stack 
of the elements is short and the film feeding opera- 
tion can be effected with a high efficiency, whereby 
the elements can be taken out in a short time, the 
mechanisms for taking out the elements can be 
simple in structure and the biochemical analysis 
apparatus can be compact in size. Further, in the 
embodiment where the mechanism for reducing 
the pressing force acting on the stack is provided, 
even the frameless chemical analysis films in the 
curled state can be taken out by a small force by 
virtue of the mechanism, whereby the films can be 
stably taken out by a suction pad and fear of the 
spreading layer being rubbed and damaged during 
take-out can be eliminated, while the stack of the 
frameless chemical analysis films can be stably fed 
toward the element take-out port and surely held 
there by virtue of the engagement member. 

Claims 

1- A dry chemical analysis element cartridge 
comprising 

a box-like cartridge body in which a plural- 
ity of chemical analysis elements are stacked 
and are taken out through an element take-out 
port formed at one end of the cartridge body, 
and 

a pressing member which is slidably re- 
ceived in the cartridge body and is adapted to 
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be brought into contact with the stack of the 
elements on the side remote from the element 
take-out port to push the slack of the elements 
toward the element take-out port, wherein 

the cartridge body is provided at least in 5 
one side wall thereof with a slit which extends 
in the direction of stack of the elements and 
the pressing member is provided with an ex- 
ternal force receiving portion which is laterally 
interlocked with an urging means disposed io 
outside the cartridge body through the slit and 
receives a force for urging the pressing mem- 
ber toward the element take-out port from the 
urging means. 

76 

A dry chemical analysis element cartridge as 
defined in Claim 1 in which said external force 
receiving portion is in the form of a rod an end 
of which extends in the transverse direction of 
the cartridge body and projects outside the 20 
cartridge body through said siit. 

A dry chemical analysis element cartridge as 
defined in Claim 1 in which said pressing 
member is provided with a mechanism which 25 
permits the pressing member to move toward 
the element take-out port but does not permit 
the pressing member to move away from the 
element take-out port. 

30 

A dry chemical analysis element cartridge 
comprising 

a box-like cartridge body in which a plural- 
ity of chemical analysis elements are stacked 
and are taken out through an element take-out 35 
port formed at one end of the cartridge body, 

a pressing member which is slidably re- 
ceived in the cartridge body and is adapted to 
be brought into contact with the stack of the 
elements on the side remote from the element 40 
take-out port to push the stack of the elements 
toward the element take-out port under a force 
applied thereto from an urging means dispos- 
ed outside the cartridge body, and 

an engagement member which Is provided 45 
in the cartridge body to be movable toward the 
element take-out port and not to be movable 
away from the element take-out port, wherein 

the pressing member and the engagement 
member are interlocked with each other so that 50 
the pressing member and the engagement 
member are moved toward the element take- 
out port together with each other when the 
force from the urging means is acting on the 
pressing member and the engagement mem- 65 
ber permits the pressing member to be dis- 
placed away from the element lake-out porl 
relative to the engagement member when the 



force from the urging means is released so 
that the pressing force applied to the stack of 
the elements from the pressing member is 
reduced. 

5. A dry chemical analysis element cartridge as 
defined in Claim 4 in which the pressing mem- 
ber and the engagement member are sepa- 
rately formed and are interlocked with each 
other to be slidable relative to each other, the 
pressing member being slid away from the 
element take-out port relative to the engage- 
ment member when the force from the urging 
means is released. 

6. A dry chemical analysis element cartridge as 
defined in Claim 4 in which the engagement 
member is formed of a spring member and is 
fixedly connected to the pressing member and 
the pressing member is displaced away from 
the element take-out port by deformation of the 
engagement member when the force from the 
urging means is released. 
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